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(57) Abstract: 

PURPOSE: To obtain a super-resolution optical head 
device in which two dimensional scanning is realized by 
a condensing light beam system having equivalently 



apporoximately 70% of diffraction limit by employing a 
simple optical system. 

CONSTITUTION: A light beam emmited from a linearly 
polarized coherent light source 100 is made incident on 
a polarization phase plate 104, which generates a main 
beam having mutally orthogonal polarized components 
and an auxiliary beam having a bimodal shape whose 
central positions and main section sizes are matched 
with each other The main and the auxiliary beams are 




condensed on an information storage surface 110a of an 
optical disk 110, are polarization- separated after 
reflection and are individually detected by first, 
second and third photodetectors 113a, 113b and 113c, 
respectively. The output signals from the photodetectors 
113a, 113b and 113c are operated by a difference 
computer 117 and outputted. 
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feUfflliC b-i' tr-A jESS5®-9--l' ^tf gJSSi 
t:- A ® issu® X i: IIMW 1 1? b v^^fc®S^^i^ 4 
^ -r i) ij b- A ic«-ai b t ffilt -r 5 (Bjfcffiffiffl^fi i:> 

Kffl^ffiffiffllS*' ?) ffilt?tufc±tf-A fciiJb-A i: 
SgH*b»te«IBfSaic^3t-r5«ifef^S:t:> I5IB± 

tf-A iifjEiJtr-A jitfasbt t-AtfifliB 

««I3|S® iC^tt f> tlft:3fc^6<3«ffigafiS{*t 7 * 

?.-fr-5El&¥^®J:s s^Iffi«3t^a^;-^*t:S:f^e.^l^ sr 
SB1tSS3Saa> 6 sit b t ^ *:aS® ^ t:- A S lHi«f ? 

ttuEn b-U y h 3t)B®«3fcB i: «ai^-®¥®± 
t:je<3t;ni^5AS^ J:, S't^Di'^A^^tij; ti lliSf 

snjtmBS®3fet:-A®Ait$g{t, B«ss®3%t:-A 
■&it:-A kfjtr-A i: t:(S3t:a-Sibtmit-r 5(S3t^ 

Bl^Sfc, tJSBnb— V> h3tiia®«3fcBi:{5{£l^-® 

b:-Aaviijtf-A®3fc3sac*S'j^ t^ffl btjt^ffift 

[0 0 2 8] 

[fPffi] a*^l®«fiKt:j;D, *tr-Attja«®Airy 

■ disc «-'T^->Xttifeffi*'t>t3fc^ffi®fcr— J'fSS^ 

-rstr-AiifeD^ Bijt:-A®£s®;iii3feBt£tr- 

A®iiifia(i J:^ bVMf-A-y-'T XS* b JLo b- A tf^iCi^ 

■ ®a>«:< iifeitBlilkliiJb-Afflt— ?3!i«ff$fig$a. ffS 
S3fSBlci;i% t±tr- A2itJ'i'Jli-Att5t,>t-i' >3 b 
-Ui/ Kt:S§btSlife^fa,^t:-Ai:iJt:-Ai:4s 
iS^SBfSBtfig bt/dtajfeb-AttfSffiSBfiiB* e.s 
ItSn*:^. {B*^ffiXtt«ifi^S#Ht£b-ASt;« 
IiJb-AJ:btlfi2;t:«^iSi««ai?ii, 
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[0 0 2 9 ] »*^2®Sfi!£^c:J;t3^ ifcT-AJiilffco 
Airy disc *^>'^^-T->X{iitttcf5i(lvtcJfc^]£® tr-^'fit 

- A i: ii«««SBit S t is ^^ r fi:! L t 5 jfe t;- A !ifS 
Si/^r^ufiosiiitiff 5 c i: -e # So 

CO 0 3 0] 3 ®®figt: J: t3 . Stf-Afc. 

■Cv lsISfl!ll^<J:!3t)liV^^ff$t-A$fflV^*::©-&^:^«. 
[ 0 0 3 1 ] 4 coSfiiEtr J: t5 . iij A S mit-r. 
^^ 5 ® -C ■> > T";!/-? 3 >>'^ 4' h *j@»^itf§^ O 

SStffiifea-aif t ac-Cx I3iii2 

CO 0 3 3] ©^6®«fiiot:,fc!3. Mift&^^oir^A 
S^XliBifeffilllffS^O:, ifcf-AZitfiiJt-Aca 
■feO-;&(ZHS3tt:-A®:*:J|i6Di*;i/^f-fi2^tt± 1 iJ? 
lH]»f3ti:«:t). fi:^®(S3fetr-Aj±0i5j[l]Sf3fcJ:O-ca 
3i?-&5*:«>> ±tf-A2iytiiJlf-Al£^ia8«J{C«t^t: 

CO 0 3 4] il*JK7®«fi2lCcfc0x 
»x Sg*sSiNfc:M'6i:5±b:-AStJtiJfcr-A$«il^k: 

CO 0 3 5] p*^8®ffif£t:<fc!3, *-cZ)3h-U> 
h JfeiatP aait ? n h - U > h ifea» €, (Sift® S^^ 

ic:iasE-r5ib:-ASUfiijtf-A?&?^A,*i> bi(»t)£b: 

-A^iVillfcr-AffliS85®-y-1'X<l*^L<s ±t:-A 
ttJfelfi*.C,>tfJfe!Sa®tf-i'$;S-ratf-Ai:«:5x §iJ 



fcf-Attt:-A4i.(i»®'i>«: < J: ifeiUffltJfc^a® tr-i' 
tfffJfiSi^tix' ««SBItfflici5vs-cit;-A tSJt-AJ: 

A sucgij A i±«€safsa iiVN -c fifi b -c 5 3fe tf 

-Ai:b-C^SEItE*e.Slt?ixfeSx BJfc^Si^fL 
r iK-A;j£ViJtr-A J: b-ci4j£t:ifc^Stf«im? 

k: £tr- A® SK^^Ij i: iJ If- A® k oM^-i: 

bTjt«?ii.s:tti:*7e-t*«f^€)*i-s®T?x mm^^m^ 

[0 0 3 6 ] »*^9®«^tc:<fc!5, ff^JBSJilBia 

[0 0 3 7] m^m. 1 0 ®«fi8;fc: J; b , SifeffiffiffltS 
fix -®:)SiRi®ii^®$*-r3^fc:-A$.€®**bbit 

b> -®;^|6^J:iaSE-S-5m®*lql®BJfeB^;t-r3b:- 
AlcJtb-Cttv OJitrn-®ffi*SMS-^;trs lf-A*>C» 
®'i>fe< k%(HlItlf-i5'S*bS.ot:-Ai5SB®-y- 

-f Xtf ± t-A®±5®®'t>-'r xt^bv^ilJ^^-A t b 
tmit-r5*:K>x 3Efcr-ASViijt:-A<&<tffiiaBaic: 
*^^t*gb-csiifeu «ffisatss*»^sitb)5:±tr- 

b-r c i: tfT? # « , 
CO 0 3 8] 1 i®Sfiefc:J: t), it-Ahtr- 
Atf3.(i»® 4 ;5|Slt:to7!fo-c If— ^ *^-r 5iilt:-A 
aS^afe^fetf-AS^ffiSBISSlcm^febv WSIBBS 
o» e. Kit ? ^Tt* tr- A s ± t:- A i: ij t- A i: (c s 
«-8ib-cffisricifc^S^®tfi-f5®-ex IIl'jfBSI^<t D t) 

fflV^^^i5t^-A5«V^75t@^i:«ffi«:i@»«*'^s'>-$^ 

CO 0 3 9] if«:B 1 2®«fi2tJ;»3x ^^SC^fig 
kliflllcbr, [l]Sf[Sl^lJ;l3'fejffl^'^^}^5t:-A*ffl^^*: 

C0 0 4 0] H*:ai 3®<SfiKtJ;?)> itr-ASTfSiJ 
t:-A**-oa fc-l/ > hjifcii* teit^it^rawt; 

«-BiSit*:-St®/t;u;^y(|i:b-Cf^6*V> b*»fe£fc:- 
A2iT;«iJb:-A®iSS5®-9-'f b<, iK— Att 

ife»tf<£;>*«ife^K®if-i'fia*^t5tr-Afc)&:!5. ij 
tr-Aj±fc:-A*.ii«®ii>«: < t *w(it)%sffifflt;-^' 
tfjBBg^itx sbr-AiiBJtr-Afcttx <fssafasi;i5 

fiSb-CHjt^Fnx <»S33fSBlc:i5V^t:7 3t— AS/Vi^ 
Slf h 7 •i' > ^^»Jffl$ K- A b-C<tSIBfSB 
if^Eit^nfe^x RBIWt^-Si^tl-Citr-ASViiJ 
e-Aiibtajikrjt^Ktfttffi^itx SifeSSiStrJtiS 

S^fct^D, fPfffiWlc^tf— A®lilS«-?&J:iiJtr— A 
®^K»^&i:®M»i: b-CSS**v*:ia^jf§#4«^€.*i 
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[0 04 1] 1 4 co^fiKJc: <};!?. S^-oah-U 

iij e- A »i tr- A tf ii** < t WBI JcjfeSiSco tr- 
i'S^l-stf-Aii/iD. ffissi;i5^^•clii^i-A^lilJ 
if-A i:^±sv^ic:-^ h-u > h tcfiSbt:«Sa3)S 
Bic^jt^tiSo ±t:-AStrSJt:-Ai«ftfflS3ISHk: 
isu-cagur&s^tr-Att. «^3a®a<pe.sit? 
nfcgi, '«ESt:i5V^■C7^^^^7AS^t:<fc-^-c^fett^^t: 

i t: - A s V sij t: - A ® s it 3S s Mft a«) tc s ? it 5 

CJ;k:J:D> ^ffie«3tc£t:-A©?iS:9-^Sfci)C-A® 
^Sa-?? ® i: b -C its ? ii*: tH * fi-^ii«f^ tl S 

5o 

(0042] 

1 l^fflW) SI 1 iix ^f&m(Of^ 1 

[0 0 4 3] i^sik:^^-r<tct:. tfipefc^ 
3t-i/> hifciiai 0 oip&tbit^ivfcjfcbr-Aji. 3 
'jpt-M/>^i 0 u ggpsji 0 2sa«Sifei/>:^r 

0 3sa3abt{S)fcttt4fflsi 0 4sssit-r5c jttj-.- 

Att(S3fcffitt*§tS 1 0 4t:<ttHS3feffl4»Sc^{::iS3E•r5 
±t:-Afcgjb:-Afct:fl-iK?*i*:^^ 

X105, gaaail 0 6$y>U-t57-l 0 7<c:J;?JS 

It^tis -i-tpav fc:-A;iry •j'^ 1 0 8t<fcD*is^s 

SBft^nfcJtf'-f XiS' i 1 0®tt«S3Jt® 1 1 0 atm 
«$ltSo ^ffSSBSBl 1 0 atJ;5Stf?n3t:£h: 
-AZit5illf-Att. 0 9 t<fcD¥ff 

3fci:gf>Lfcs. lod^mmtz, ^ 

^B-A 1 3 0lia3ZE-rSlS3ffiS*:ni^5A^^ 

11 1 «;:<); DEISf? it* ^ifeu>:2ri i 2t::<tD^ 
Jfc^tit® ICifcttmS 1 1 3 aStJt®3®3ttSaitg 1 

1 3 clcStl^ UK-A 1 3 Uillb<S5Jtl/>Xl 1 
2t:J:t)^ife?tv-C®2®^ttB«l l 3bt:MS<. 

^l'~|g3®ife^tHggl 1 3a~l ISbtJiot 
mSffiJfc«4U»l 1 3*«fflfi2$itTij?3, SESSSife^ 
ffigg 1 1 3®»ifa^c«jStcr^^^•^:H:«j£■r^o- 
[0 0 4 4] ® 12iV®3fflifetttBg51 1 3 a, 11.3 

SI 1 5t:J;Dti(i?nx g2®jfc«itBSgl 1 3b*»e. 
m»?*i*:aaff-l-li!8 2®tB(®iS 1 1 StiDJSH? 
itSo ^l®ig(iSl 1 52iV®2®Jg(if|.l 1 6a»€. 



tHA^JlfcttiJtjfi^lilll&SStgl 1 TCJiDSSSt^n 
.•5, . ' . 

[0 0 4 5] iS. l2Ilk:i%^T^ 1 I8iim{8^ffii&^ 
Wt {Tti4:^z}-f j\,^r'^^:L3L-^) , li9i±7*- 

SSC^^Sx 1 2 OttSgt^Sl 1 9*f,®tH:<jft^CJ; 

[ 0 0 4 6 ] « iiys^j®«'aj±. iK-A tisaj® 

^f-fXtf-Slb. *5^gB*ISj5<W2ig|5®Jifc?Sa[tfStf- 

A t iiKWtctf b^^iiJt:-A sfS^ac^^ b-cff^fig-e 

§3lf-A||ff$Jfc1S5Sgi5 1 2 10«figt:*5o 

[0 0 4 7] ^ iiiSififij®i^wo«]iftttJK®a!3-efe 

■T'ktn^x ih:-A2lViJt^-A4»^-ffl3h-l/ 
> hi/tm 1 0 0i>€,taitb^)tlf-At:j;r3tJ&^?n . 

j£tr-A^tfilJK-ASS'J'?®i|ije*L/— !fs - 
^i^lS^rft-b-CgJKI-SS^Ctfc-^-C. ^'fVD-T'JlI 

as5ic*5{t.5*^j£tf±tr-Aj:iJt:-Ai:®fa-c^b 

[0 0 4 8] KJfe© 1 0 0S«fiS;-r5#«» 

u— »f{±. ii^®rfjssajib-c?^e.tii,iijgiiife®ffl* 
-K®*-tr-A4tBit-r53fe©-e*-3-c. ms^js^j 
lc:i5V%TJ±v «safc{5{£4 5° ®*l6Qtc:iSifea*ia:^b 

2ir;fSe«::^|Sl{::*H*lts i n4 5° *^b;tfi)c»4i 
#*^-5o -*/fSJfcf4ffi*itR 1 0 4®iBliia (12 1 1 
(e) ^#^) Je®Z-Y®tf«SSfc-a-rs<fco 

iztstM-tictiz^t). iK-A 1 3 o&vm 
t:-A (s^ife) 1 3 ii)«}gfiS;?ns, Si|^fi»ji;ri5 

V^tl±. (i3fettffi*i8?l 04J:b-Cia9StJ«Eil Oklg- 
^g^M-rsffi+iSltaS^-f 5t)®4fflVx.5Cfci«-e • 
t^ mimmmu. -l8S;Wtfii©-C$SJ&:2i»7c8<3«:S 

[0 04 9] ^ i^2tifi»Jlc:i5v>t. ggpffl i 0 2® 
giP'^'i'XS'-^-^ssis&t. s*ffiffi*§tR 1 0 4±®fc:- 
A•t^'rx4^^^gl^>Xl 0 9®(H]»flSI^®tf-Aif'i';? 
®1. 5«<fcD*:»:^< b-C4), ®.llliS0iJ®^Si5R{±1t 
!wSto-i.t)®-ei±'B:v^. ■^®aatts *«B^®Bai)»e. 

BJ^)*>J&:J;at:, ±fcr-ASWiJtf-A®^'i' >d->^ 
*«*<t>g5J&L^•CliSv^^c:?iEb^^7'D7 7'^■;^S^f -fe, m 

[0 0 5 0] 02 (a), (b) tt. « mjSfi^tiSlN 
■C, iK-A 1 3 0St5iJlf-A 1 3 l(D^^lS.»f5ifi 

If ffiSBflHicijvNt: ir® J; ^ icj&o r ^^ sip^^Siwic: 
SiBj-r«'&®-e*-5= E2 (a) t:*>H\-c«x *«Bj® 
aP«JSS<£«-DS< lJ*7C^7=>'l'tfS40J-r5fcSE), (S 
jtSOifflffii 0 4®±k:X8tt:fefct}. ±if-Ai30 
*x.ttt:XjtbT:,IiJt-A 1 3 1 J:ra-®t-A'> 
x;^ h (beam waist) gWi S^-rst brv>5. la 1 
®3'jy-M/>>Cl 0 5tt02 (a) ®^l®av> 
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(a) ®ii2cD(2ii^>xi 5 ikr^^/su mi^mu^ 

10 6{±I2I2 i a,) 0mnBl S 2\znJ&T^. Itiz 
b^ ^6SA.(^)5fetf-i^cogWi {i, SPg^ 1 5 2 CDSS 
D{::«Ur[II?fRS^CDtf-AgWa (Wa{iA/(N- 
A) = A/s inai i:^^^£^UV^) *5fg 

5 lliftiw^— •;:I:^^feUVX■^^?)^ f i • s i na 
t = f 2 • s i na2 =D/2- ( 1) ta^mi^^^^ 

A 1 3 o^^aa^^ 1 6 o©£SS5^^)'t^-r:^i:ilit:-A 
b<. W2 (Wgii Cfg/fi) * Wi 
[0 0 5 2 ] S^tttttlitS 1 0 4.1±. 

(n-1) • d = A/2®H^^^U.tV^5i:U:to 

j£fi©iJt:-A 1 3 KD^m^:^ 1 6 1 A^f?ea-5o ©jt: 
-A 1 3 ICD^m^^ 1.6 1 i:it:-A 1 3 OcD!8ta[iS9' 
:?&1 6 Oh(Dm^li (xo) JiU-CJi. 13 2 (h) \z 

TTit^oiz. gijtr-A 1 3 n^^mi&mxmih^i^^^ 

-C^^ X s i n c t I2«/ U - fj ) > 

^ffi^^I (Xo) li. I (Xq) = | u 

L (Xo) 1 (3) . ' ' 

[0 0 5 5] ( 2 ) S;tc:43i^r^ s i n c X = (sin 

X) /X- (4) -e^ t)> 5i =5 X (f 2/f I ) = 
(fa • A) /D= ( 1/2) • (A/sinaa)- 
(5) moms inaz *^t-S*->'y h'CDd^^WIg 

ICffl^L. RayleifhCDcriterioniil^. St^Lft2f^^ 

^m^o.^mn^mm) izmmt^o 2e^7c-^cDffi!gtc:o 

^LXmWi^tl^f^m (Airy pallern) ©fiH^^li. 

*?fi*'i^^i)>6®Eg8|r $^^.^r^ u (r) = (2;r (D 

/2) 2 • Jt (R) ) /R- (6) Xm^tl^. fti^ 
R= (tt • D • r) / (A • f j) T?#;i6n^o 
[0 0 5 6 ] Airy disc tl*^ >f >a-:r©-tt£ 
A = 2 X 1 . 2 2 X (A • f a) /D- (7) i::^ 
^ff$g§P®S'&®;^'<>D-:rcD^&B = 2 X (A 

• fj) /D- (8) lc:tfc:--«:-c 1 . 2 2i§i^^f±^<tjL 

[0 0 5 7] c:cDcfc-5ic:i>it:-i^ i 3 i i^ii^iaitafc: 



f^^fifi^*). ^^±m (full, width half maximum ) g 

oli. \sim?^^<D^m±msBi^M\^xvoio%<Dv^ 
[0 0 5 3] mm<Dmmwii^m\t. m^izitm iizmL 

ft^}^-A 1 3 QRV^m}^-A 1 3 1 (D^^&^^Oit 
-S^l'-S3co^Simggl 1 3a/ 1 1 3b, 113c 

^^tfi^mmmmiti^ 1 1 sRWw^mnsBim^i'i 4 
\z^'Dxmm^ti^^h\imi\zjSi^tzm\)x^^o 
[0 0 5 4] s3(i. m2 tmm^^^mx&'^ifi. m 

^^^b■cv^5o ^2iz7^'r^^mtmt^^f^it. ut:- 

A 1 3 lisgg8i(S= (A • f t ) /D:eftaiix:fc2o® 
iS170. 1 7 1 lc:J;^t#x.€.tl-r43 Xoffi^ci5 
tt^2ocO;Sl 7 0, 1 7 llz»iS^5[H]5f«{i. 
ttCDgaag^ 1 5 2 <£:fM.t[l]SflS*®®(ri^^f 17 3, 
17 4:&ff^figL. SV>i3ffi*i;&S7r;S{tM^^5o ^t:&m 
^^& 1 7 3. 1 7 4®*,(ix{i<5t =6 X (fa/fi) 

CD-C. EI3l3gI^U)tJ;o«:^iK^:* 1 7 55&sf?e,ix 

So cn*»«f6^^:;^t-i:^ Xo fft±tci)CM:iijtr-A 

13 12:btf^^tl-55KI*ttlf-ACDm^fi(ri^;pUi 
. (Xo) (i; 

[jai] . 

X (DV2) X (Xg + <ffj /2) ] 

X (D/2> X (Xfl - (J J /2) 3 (2) 

>xi 5 1 m iiz^^itf^Mmuyxi 0.9) comifis 

I^Otf-AgcDW? 0%fc/j:5o ilf-A130®i^ 
SPcD^aSiJt:— A 13 icDiS^cDTfffii:-a?-^x 

*t:-A 1 3 o;atfsijt:-A i 3 i ^m^^mmu m 

t&SS#gl 1 7*c<i:??se-r5c:hlcj:?)^ 

§§1 1 7i)*6C0£ti^e-tttx §ffi6^l^ti[HltfiES#C0W7 

0 % ® t:- A-t?->< xtc J: o r jt^? tu-s ft-^tciffi^ -r 

5o ^^ itf-A 1 3"0atfiiJh:-A 1 3 iCD-tf-fX^ 
Stiia Il::i5ft5.egn^ 1 0 2 1CJ; t>qrtg-^^5o 
[0 0 5 81 1 0 4 (Xttil«®{6ffiffi) 

®tt*§®iffi«fi2iix EI 9 (a) iz^t^'^iz. mmom 
^^^r-rs® i^mtai oh^si cositai o j;»)*d 

ii^ifl^^ifim^^m2<^^^i Ihi^^&^o zo^ . 
atc1"5i:> S3feEk::fevst:SI9 (a) (DX.Iji^lzM 

X. x,:^\si\zi».7tor)mm^^Mifim^^ti^mx& 

5o E!5k:S-:^§SiE-r'SMi2:b]t^^«tc:j;oTit: 
-Ai:BJtr-Ai:SJKfiKt5ii^l^{i> «H*ttfiifflffi 

[0 0 5 9 ] SI9 (b) (iffl^Sffi^itg 1 0 4 (Xttii 
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X\t. H^ttffilitg 10 4*4 ocDSIta 12,13,1 
4, 1 5t3j;^3«figb. i2!9 (c) ci;^ 

iijt:-A 1 3 io^^^\z^^Si(Dm^^2».7vmm 

C0 0 6 0]'l3 r0 (a) lix. (i^Sffiffltg 1 0 4 (31 

S^b-riJti. 0, 7r/2, TT, (3/ 

2 ) TTCDIiitC 4 o6D«Saj 2 0, 2 1 , 2 2, 2 3 
U lo:fe§icl»t)'&■5S5^aH®ffi;r@li*7ri:UTV^ 
5o ^KD^'^^zt^ts 010 (b) tc«S&«3lc:^-r« 
atDcf3ifea5 2 4lil2I9 .(b) CDS-^lCit^t J: t) 

[0 0 6 1 ] S!l 0 (c) {g^ffiffi^iffil 0 4 (31 

SocDSiaSO, 31. 32, 33, 34, 35, 3 

m-^mf. 5vM;rfSiiPV\'&o (ot 5 1 8 OVCD^*?^^ 
-rsss®) 2o®®^^H"ecz)^filiM*7r^:b-cv^So c 

® J; ^ ic: RMl S: N ^S!I L -C X ti^ 2 ;r /N ^ o {fiffl 
MS^Ui* J: ^ tdffl^feffiffifflffi 1 0 4 ©ffl*§SIi«*«gg 

-A 1 3 i^nmt^ztifi^!m\ztjL:^o mmmiz^t. 

N= 8 i: L. [a 1 0 (d) IC^-rftSSBtSa (Xo , Y 

[0 0 6 2 ] Ell 1 (a) - (d) iilB^ffiffi^itS 1 0 
4 CD la^^ru -fe >^ CD -^J * ^ b -C 5 o 

(27t/X) X {A Ho X d3 + ( 1 

(2;r/A.) x {An« xds'^ (1 

TO 1 8 ot;:^^'r-s^t^. mn^<Dmm^. An^iiit 

^tc^^l-^ra hi/5Sg|lc:j;5®Jf^cDj«^i>^. An, 
[0 0 6 9] imi} \t-:t:fm'Jf-'>Ai^tli3i?,mtR 
[0 0 7 OJ. 

[SI] . . • ■ 









(y) 


2. 26 0 


-0. 04 


(X) 


2. 177 


0. 145 



[ 0 0 7 1 ] SI 1 1 tdiJVN-Cfi. ( 0 , TT) ifi^\z 1 



CO 0 6 3 1 ^-r. la 1 1 (a) IZTiKt^olz^ 5 
0 0/imCD-;r:rKV^'i7A ( L i Nb O3 ) ^^Jg^^ 
^i?,/j:^)^5f*i}S-tfiS;^ScDStgl 8 0 (Xtg) CD^ffl 
ICx t) T aK 1 8 1 S2 3 0^>^X h 

[0 0 6 4] 12 1 1 (b) iZT^t^^lz. y':th 
UV</7 7>fST;^K^>r:i:<v^V>/tc:j:¥3TaIgl 8 1 

v;^^ 1 S2^B^t^o 

[0 0 6 5 ]*«lc:x dl 1 (c) iZTf^-t^olz, rn 
>SS^t;^^ 1 82 >£v>^^i:UTiaffi-2 6 OTIcDtrn 

uvffi (H4P2O7) iz^^^ijim^ff^ji^K 

2. 3 8/zmCDrD H>3SS®tai 8 3*ff^fiStf 5a 
[0 0 6 6 ] g&M (HF) lcj;5::i^>^>^izj: 

oT. Ell 1 Cd) ii/T^-Tctaicix rns>.^^mi 
8 3 (^? da ) ^B&t^ ^\ ^ 1 1 

(e) iZTr^t^otfLm^^immKlO^ifin^ti^o T 
aK l 8 lti«BKl::J; t)a^iPl;:B^*^iXx ^cd^. r 
n h>SEg|®ta 1 8 3i}SMiRfi«Jic:x^>f->^^ti§o. 

[0 0 6 7] ccDJ;^ic-r5i:> d^ffiffi^iffi 1 04 

ti. Y^iDicDfi^ssw-Ti^fflyfefie^ (^^^tiis^-rs) 
hx-wjimmmmttji^^mt. -n&izrahy^m 

no ) X ds) =-7r- (9) 

n„) xdg} =0- (1 0) 

7C«^^ 2 Siaj ^ L-Cf^fiSc^ tlfeS>fcffiffiffiffi 10 4 4^ 
U;t3&Ss f^;Kc^)XgSMv^-t:^2I9. SI l Olci^f . 

• 5(B^ttffi^i*S 1 0 4 SSf^U 2 «^7c6<33^^^S¥® 

(i> .7ri:S5&:5flfecD{i^MciSSr*tc#^-5SI«6tc:^-VA 
r.li ( 9 ) a;cD:es(i - <i i:i5 < o 
■ [0 0 7 2 ] SI7 (a) ii. 121 l-eSi0Jb:^t-;^-rK 

';f•'i7ASts*^v^>t{i*ffi^4*i«l o 4hi^«0rD 
mmm&^Tiku 07 (b) jisi? (a) iz^st^t^h- 

bifacDBfBSii^^broSo 0 7 (a) tt. * 
^^ffi^C0?fii^L7U^;i/^/->ru- h (off-axisFr 
esnel xone plate ) CD^'^^ — > i: b-ccora > >SEfe 

®ta 1 1 1 azitf^^rn h.>^Ea?gta 1 1 1 b. mxj^iz 

■r-5:tai)CD[IISf»^v^^-> 111c, 1.1 1 d$^b 
[0 0 7 3] {S*«^n^^AS^l 1 Iti. rn h> 

sjftsiai 1 1 1 a:Rir^Nra k 1 1 1 b i)» e 
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d3«> mm<D (9) , (10) ^^mitvx^^^o 
[0 0 7 4i^8t^. ±m\.itmmm^^u^ 1 1 30 

2b(i. 3^SfM*«itB§§l 1 3 ai , llSa 

2, 1 13a3 13a 
izS^/S-rS) 13 ci , ri3c2, 113c3 

liC43{j-§S3®^Si!±i§§l 1 3 clC^^/Sf^) 
■^tl-etlXltU. ;:<5f<*;/ h-9-^X7^>f 7^^i/3> (SS 

n^^i^S^l 1 l^mMLItO^m^^ (M^^) 3 
3ii^2cD^gim§§l 1 3bU:Alt'r5o h'y^^/^y^ 

i^mm^it^wnH^ 1 i 3 C4:at;^i 1 3 cg \z^ti^ 
tlxmt 5 1^- A 3 2 c :Rt;f 3 2 d 

[0 0 7 5 ] tJaa® J;^*5t;D^7AS^ (holojraphi 
c optical element ) Sffil^T't^■-7Kff ^S^tHSfT^^o 
ftSffiCo^^NTii. iNr6§^5 0-7 8 3 4 1 t^gg^ 6 
2-25 1025 ^> ittgaaa 62-251026-^. 
ggsge 3 - 2 2 9 6 4 0Z^t5USP 4, 9 2 9 , 8 2 3 

Klc:o^.^riiUSP 5 , 0 6 2 , 0 9 Sleeps 

[0 0 7 6 ] *Sl^ffi13SJtcJ:o-C3fef">f 1 1 ICD 
^Siait® 110a (13 1 l::satg^tircxi>ft 

3(c:S-^c^-tff^^■:>feS^B^^c:J;D9^eA^-e*^a S^jf 

U>X 1 0 9CDlHl9f|ia#CDiW7 0%CDfcf-A-9--<>C'e^ 

[0 0 7 7] lixy. m 1 ^SE«fj®^ i mmiz^^^xsi 
[0 0 7 8] mimmmiz^^^xit. -±tf-A (s^) 

.fc D ESf ? tir -tf-^Kft^^S^ ^ S J: ^ ^ c * qr 
tg7?&So CCDS-^idli. l2 7lc:^U^5nD^^Ay^i$^ 
- > ® iRl ^ X -S d i: ^ < ^ D> ^ <Z) StS ® 

[ 0 0 T 9 ] jl:;t. m 1 mmm<Dm 2 g^^t::oiN-csi 

[0 0 8 0] gl^ffi^JCDS2|£ff$WhUrJi. h^^y 



ia7k:^l/*:[I!Sf1S^/^<5'-> 1 1 1 c, llld^S 

U-hllla, 1 1 .l.bicJ;?)«fiic"r5o ccDli-&iz 
tt. l2I8tc:^UfeiJtf-A^tB^CD®2®^^a4§gl 1 
3 b SSI8(Z5Y:)^[n^lC*^^g5t?2^ig^tl7t 2o®^^ 

(SI8td:t5V^r^i^^^^^rv^/J:V^) tZcfc^J^fig 
U a2■^®>fett£t^§§iP6c^)Mi!;^H:^J$ffiv^•r h^^y:^ 
></ft-l-*f? -5 C i: % DTfgT?* § o 
[0 0 8 1] c:£Dj;^tc:'r^i:x-^t:-Alc:<i:^7;r- 

3Z.(i 4 (^tt^cD t:-i^y^^->0i|$M^?tJffi 5 c J: ic: 
[0 0 8 2 ] (S2^J6^J)^4I±. *%0^6OSI2^5E 

m\^^^mm^%^^y Y^^(Dm^m^^m\.x^.\^o 

[0 0 8 3] iBl^tc^-fcfcak:. *«{*L/-1fiP6*5 
i3b-i/> h^iI52 0 0**^ttil?^n;t*t:-A{is n 
U^ - hU>>C2 0 1> 7tva^^i:,g^2 0 2 IZMDs 
^7^D>r^ix^^2 0 2^c:J:D{S^SA«So^t:iE^E'r5 . 

2 0 4tc:j;?J*fBlS^;t6tUs -ecDS^ ?t^l/>X2 

0 5lc.J:!3tr^y htt®iSffiiis|aH?nfc^f^^.:^^2 l 
3®fSS3Bfta2 1 3 alc:S5fe^tV-So S«fflS3tSH2 

1 3 aldJ; DSit^ti:t^t:-AZiT5iJt:-ix«. Sl^ 
it^i/>X2 0 5 tc:J:»3¥fT*h?ti:t^. lf-A>^r 

Dif7A^^2 6 6 l::<fc?3(Hl5f^ti;tax m3feu>:^2 

Qi^^K^mt^tixm i®*^aifg2 0 8 a:at5S3 
cD3fe^asg2 0 8 ct:st3> sijt:-Atif^i^<S5feb> 

, X2 0 7k:cfc??S*^nr^2®^Siaig§2 0 8 blzM 

^- ■ • . 

[0 0 8 4]^ lZ^T5^30^«tHS2 0 8 a, 208 
^2 0 9lCj:?)li(ii$iX. ^2®^iaffl§g2 0 8 b*»e 

' ? tiitn.%m^\m 2 2 .1 0 tc j: ci . 

tlSo-Sl£?)«®§§2 0 9;RlfS2©tiHfg2 1 0iP6 
tH:Jt7^tt;ttB^ff^{iMI&a#^2 1 1 Id J; tiSg^ tt 

[ 0 0 8 5 ] El 4 ^c:i)^.^-c. 2 1 2 
Wt (7K^:x3^;us;r^7f^aJi-^) ^ 2 I4liasti[i 

use 2 1 5st5mi8S;ffii&¥a2 1 2$Ki&-ri>ffifi;ffl 

- [0 0 8 6 ] 7^D^7iUS^2 0 2tt. SI9STJ^ia 1 0 
lcM-J§i5i0^b;^{S5tffi(a^lRl 0 4 (3l(i3l^®ffl*§ 
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[0 0 8 7]0BtTx |iJ35CD*;D-{^7A^^2 0 2C:-3VN 

t la 3 $ #S3 b «: # 6 St -r s . 

[ 0 0 8 8 ] S3feffiffi*itS 1 0 4St52c5CD;Sl 7 0. 

1 7 1 (^(gtiia/JvglPSW-ra:;^ 'J h) 

®¥^T^fc-l/:> hifet:j;»5SaitU 7-Uai^g|l/> 

X 1 5 Oco«{jSB (€lfi) ic:#BSjfcl7 6 

o/s i ne = Ao/Ai:*i:-5<fc-5t:S9!SU ia4ic^ 
t3'J;>£-hU>'X2 0 l®|liSEg!®Sf 1 =f 0 • A. . 

[0 0 8 9] Z.(Oii^iZ. ii?fett<a*Stgl 0 4 t^ffi*: 
*n;^7AS^^2 0 2k:.fctitr-A;:^r'; ^y^^Miift 

A^il^^fl±k:Jgfi£$i^^ilx 3'JiSi: btdifeffiffiffllS 1 
0 4cD3}Tni^7AS=l>t^a-;?6figC'fe J:^<^^tc 

1tSiJ®l<Jj^iJ±> • 12 1 0 tcS'd b*: Nfl-Sfl® (iJttt 
ffiffi^Kl 0 4*a>ea-iJ'±-eiiN-*ooj:u-caSfl: 
'bfe*7';i'*€ptfS«I|g5S:c:i:-5*So thSie«i;gc5 
U v^'^^'f l^:ffi^^^^?,v;<^^>'t^->i:b-c*^ie 

bftDx m^bT-AffillXJil/— !fb:-A«III^cD¥a 
[0 0 9 0] S2llfiS0!Ik:*J{t5(i5tfS5^ni^7AS^ 

2 0 6iiv m immmoiis^^n^uir^A 1 1 1 twim 

[0 0 9 1] llffl<0{B3fca*Di^7AS??toi^-Ctt> 
fi^^KUSPS, 0 6 2, 0 9 8l?ti5UTfSffl«9tfgg 

[0 0 9 2] fcC54»x flSE^ lZlW®2||J£«tItc:«S 
fll3feffi'^ni>'7AS^ 111, 2 0 6 SSf^-rsCfcffl 

Srn N>SJ!lb*:S?lil5SB® [SI] C^-fJi^ic 
ru h>=SEfeb;i:Sgta-CS^Jt®:*:S«:S»f^Sfl3 (A 
n.) a«£bSS:«)x a?l)fet:JJb-Cli(l]«fS&mi«:^t 



[0 0 9 3] b*>b«:4«6> rn h >J^g|bfe«^St:iJ 
v^T^i^^fc:J^ b'r fegTCS^^M (A no) *»^b 

^^®-e^ <5j6*»®ffl*i*t«4liai5!e>s#.*i>o ti!*® 

(A.Ohbi el al. , J»p. J. Appl. Phys.., 28 (1 98 9) 359) 
tisortt. rn ^>jE^Mtat:S!af*m«:ff5figbT:t 

)fe®^4^ili5^f«brv^75:<, c:®^«)[IlSf*&?®iSf^ 

simft:®«sxigsv/^i?->-><>'xsss-r5 

e*. ffiS-&to-fr*IS®Kffi'feSS*i.-CUfc„ 
[0 0 9 4] 0 7 (e) ici5VNt:«its<jk:^-r{iJfett*: 
D^r^A^^^ m^^mm^) 1 1 ii±. »s (xts), 

©^atro h VSEJfemtai 1 1 a4«fS^tttCff$fi£^f 
*ix ^B^tM*^4®'^^^'■7A^?lc:}BfiS£^i^r^,^S#. 

tai 1 1 a®i^*'Sx5/f->i^ (jmS, c:n$:ffifflfflffir« 

asaa-rsM^ittwb-crn h>^^S[gi®«5i 1 1- 

bfc®ffi*gMS♦i^a;b■CV^■5o tt*iffl«SI±' 
S«f^l- ( = ^S®B^^) ■e&^3S^Sttb-<•C'J^^ < 
feS : 1 - n, . MSJt : 1 - n. ) „ tSo-CM 

^3fc®rn h>25Ejftt:J;StiS[]^ (An.) SfflglU 

t:J;-5etf$JSil>«- (An,) tc:ffifflffl«S{cJ:sa6l> ■ 

iHiSfbx a^^^5SIIl^fb«:v^^fe^1=i±, ±j£® o) , 
(10) ^■e#ie.*T-rvN.5a 

[0 0 9 5 ] i^XTs (B^S*D^'7A^^ 1 1 l®iSf^, 

[0 0 9 6 ] (S*«*n-{^7A^^-1 1 llix EI 1 It; 
m bfcjgJfettffiffiS 1 0 4 fcPiax 7 Jt- h 'J V 7 ^ 

^■^A (LiNbOa) ®^IIJ: D*i.a«±»cT aK 

ii'tciiD T aKtJfbr/^^-^-^i^br. *&^-«® 

;<^$T;?i'i;brSK2 6 0°C® tfn U ^Kic J; 
iaasff*:^^ Ell (c) k:i•v^■c^b/tJ;^^c, 
?2. 3 8/im®rn h>SEgi®«iSff$fi8-rs..c:ilTf 
»Kx-;'5^>i^ttx rn hVSEjft^^ikiJtbTiii'^'f- 
Vi^-rs-*, ^ffit:Jtb-Cttai>;/^>i^b«:v>S«tt 

*wb-c*j»)x ci®atRffi4ipjffl-r5^i:t:.fcoT:. a 

B^*3-B-*f SCfc«:<rn h>S[Jft^iai 1 1 a (0 

fe*. ffl*i}S««®S^r*»iilnifSicfftv 
t:i±(ifflM*«ti;*cU f Jfe® lJ3?[H]'jfJfc®«I*77.oitt« 
JlDU 233*77,0 (OftE^f*®^!^) liJS'i^-rSc - 
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[0 0 9 7] CCDcfc^tCUr{i^7^D>7AS^2 0 6 

ti^fcB^nso mimmmtmm.' mio^mm^2 o 

8 ai:®3co^«itBt&2 0 8 c t\±W.^^lzmm^ti. 
mmE^ifiiun^ti^o Sl'-m3®^tgtii§g2 OSa 

:^-^mms^^mttzmm^2 i4\z^^^ti. 
&m^m2 1 2ifimm^ti^o 
[0 0 9 8] m m 5 \t. 3 i^jffi 

[0 0 9 9 ] ms^JS^Jti. ® i:Rt;f^2||SSMi:S^^ 
h^^£Hff-r^lll©3t-U> h3feiIS3 0 i:aiAS2 

[0 10 0] lasic^f J;-5ic, m lcD3fc-u> 
®3 0 Oi?^lhm^tltz^S:Xi (Dmi<^^}i-U> h 

%-r5SlCDi3U;^-KU>X3 0 2 Zit^S 1 CQ tT-A . 
:^rv^^^ 3 0 3iiY\^xnmiy->>C3 0 SlcrXtfU^ 
3tf^--f*X^ 3 0 6®ffSe3fSS3 0 6 a^^^^tlSo- 
ffi*i«i)^-ft:tC^Sfb^tl/cm2cDi3b-l/> h 
^iIS3 0 1 S l®=ifc-i/> h^®ifiSA-i J: 

t±A A;e(tS^^^«SA2 = Ai +A Aco«2cDnt- ' 

^2®n 'J;^->l/>X3 0 DW^ii^tife 

ii2cDtr--^;^r'j ^^^3 0 7icJ:^)Sl^^n^ 
SicDtf-ju;^^'; ^^^ 3 0 3*^3abr^«gi/. 

>X3 0 5lC\i;?)^7^-f X^3 0 6 <Z)ff S35ftB 3 0 6 

3 0 6®ff€sBitH3 0 6 at3i5C^■rMg? tl3t^^ ti 
SSa(SS3 0 6 alCcfc DSIt^iix :7 3r-:<7i^ 

> ^^mm^Rxi^ h 7 > ^^s^MM-^ %m a -r s ■ 

<D^D^^^A^^3 0 8ic:cl;!3-e[HlSf?tifcSx 

;Ut^-3 0 9lcXlt-r-Sa 
^'JSaS^^^^f ;i/^-3 0 9cD>'t> hv^^if^St: 
Seo■c^ ^tf-Al^^jSK^aS:7>f ;i/^-3 0 9lcJ:p 
Sit$^ir^3feU>X3 1 O^/hU-r® lCD*:atti§§3 

1 iiJt:"Att^j§K^«>'^;u^-3 0 9 

;R^5^^W>X3 1 2S^3§UrS2©*:Katg3 1 3 



ttiS3 1 3 tf^ibat}^tiitm^m^\tm2<Dmms3 1 
5i;:i;DJin?tiSp m iomm^3 _i 4i?^<^mtim 

3 1 6iCJ;!3S#?ti-r. mm9)mW^3 1 6iPie,^ifi? 

1 6-v®w^HIff^$fcB;^3•r■s«Slc:ol^-c^i^2^utv^ 
iRxji'm2(Dmmmtmmx^^o 

[0 10 11 SI2©Db-L/> h*2i3 0 1 iiLTfi. 
[2 1 2 1^:^x^.1; -5 IC. *^eft:V-1f 3 2 0®b-AUilt 
«S-C^S^ffi®ttI;t7«3 2 0 eL\zi^m\^X\ALmK3 2 

1 (4oC[)ffi*i^IiS3 2 1 a'-3 2 1 d§^t^)-S- 
ft^aftiL;^*®. 3ii*> ^ 1 3K:^-rcl;olc:. ^mtii 
V—tf 3 2 0lc:ffi*iffi3 2 2^mm\^X-mhh1t^(D 

[0 iQ2im3mmm(7)mmmtvx. ^^^mx\t 
t{:<m^^m(Dmm\z^'ox^^m'&m&\^x% j^i^o 

f Sl®=it-U>h^aK3 0 0i:®2CDnb 

h^2I3 0 1 iib-t. St^tc:it35Ef Sfi^S^W 
f -5*)®$ffiiVv>®K^^7>r;u^-3 0 9co^Dt:: 
{^i)fet:-A;;^r'; :^^n^^A^^3 o 8 h 

\^xm 1 usE^jiii® 2 mmm t f^fiicosAft^r n 

A^^lll, 2 0 6 ^Ml^^C:i:A^7?^5c, 
[0 10 3] (g4^ii^) Heii. *%H^C0S4^ffi 

[0 10 4] m4:mmm\±. ^H-Asu^iJtf-A®© 

[0 10 51 I2I6i::^-rcf;^tc. 3 t-l/> h3t2S4 0 

0iPip,mM^ti>'^;^x$^$ti-sEi®{iA®>;^;i^::^ttt: 

ffi*i^^§§4 0 2i::AltU ^cD^. 
>X4 0 3. ggng54 04. ffl^f4tf-A;:<rU';/^4 
0 5aZ54^® l«[Sffi4 0 6$3liab;fe»^ 
X4 0 7iCj;t3^7^^X^4 0 8CDtfSflBttB4 0 8 a 
^c^^$tl-5o tiSISfS® 1 0 8 alCcfc DSIt^ixfc>'^ 
;u;:ctttr-A(i. St5. 4^cd l«Stg4 o 6^ (B^tt 
t:-A::^rU ^;/^4 0 5^ itsU^^J^Mf^O 9RV^m 

*u>X4 1 o^3lor^ltaji§4 1 ii::xi^f m 
lcDfiiaiffl4 1 2li. nb-U'^ h5fe®4 0 O.aVffiffl 
SPt§4 0 2 %[^l«U-CEi&-r-5i:$^tc:> ib-AJiiJ 
t:-Ai:i>^S[Sl;r^f^>rx^4 0 8®fgSS3{gffl4 0 8 
a SI iS L -t S It ? tL 5 i o ffl ffll f S a 

[0 1 0.6] *«imig4 1 1 t:Ait'r5/^;i/;^tttr-A 

CD^b-AliS l®ti(S§§4 1 3«^Lt:iiI6agg§4 

141;:a^?*Vx /^;u;:^«it:-A®sijb-A}i^2®Ji 
HS4 1 sRummmi'A. 1 6*:n^brMt&sist§i4 i 

4k:A;b^ti5o -eb-c. IIS&SS§§4 1 5*^ett®» 

«e^A5ai^«^4 1 7iif\'Vxtii:^^ii^o mmm^ 

4 1 6(iib-Ai:SiJt:-Ai:®/Vu;^raPSt^f9S-r 
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[0 10 7] t^x3^yAm^4: 0 9\z^^mi^^ti^y 
[0 10 8] kmmm^4: o 2(i. si 4ic:^-rj;^ 

(*teS4 2 0ii^Z|ffl:&lPlcO±T:^fpliPe±Sem@4 2 1 

A»TJ^TS5m«i4 2 1 B^c:J:p»^^ii^tl^ ±^a®4 

2 1 AStJ^Tffim«14 2 1 BAs^ lC0fflfflI^4 1 2 ICSI . 

-CAn^ X l(?)^sSM%;tf ^ J:aVj:t:-A4 3 1 
[0109] 

An,= (1/2) xN3xEr33- (1 D 
An, xl = A2/2- (12) 

m^^^^Sir^iitmis 0 X 1 0-12 m/v-e^ 

Aati^at^O, 4 X 1 O-Sm-C^ i=10-2m. N 

^£fi{£2 (ssf^) i:'r5h^ ^e^S3fcml?'E^i^^{£2 X 

1 OS v/m= 2 0 0 v/mmi:*:§o 

[0 1 1 0] lai 5 (a) li^ ^>^.Jmu^^A^^ 
^^^?SKm{*|g^4 2 2 (SI 1 4l::^f KK®{*kffl4 

2 ocD±4^^tc:*i^f 5) tc, ±^maB4 2 lARxrr 

^mffi4 2 1 BS:fM.riW2 0 k v®lSm#^93liaUT - 
ff$fiKUfc^fiiSfe«Ji$*t-5ffi*ilEP^4 0 2CDS10& 

2k:Alt'r^iti®{i3^(Ot:-A4 3 2lc:^?l/'r±Anx 

icDffi*SM*Jif-A4 3 3t;:^i:.r:fe5x I2li4ic:^f 
ffi*S^M§i4 0 2lc:i:b^ri/2cDaff93fiDtcJ: i 
4lc^f ffiffl^^tg4 0 2 i:[^«CD*SS^*^l^^^5 / 
ca:i)JT??Sc; c®h§s (29 (b) -^0 l 0 (a) o 
cfc ^ 2 «^7c9^fflt§Slt«f^fiSc*^m'r § 1 4 3^ 
liSI15 (a) t:^"rj:d^^(4*i^i0§&4 0 2 $ii35£ • 
(X-ZBrt-e9.0- miK) btMta^^D-fr-SiP. 5l\t 
mi 5 (b) Id^f J;-5:^S0^mS4 2 3 A-4 2 3D 

(a^ 12 15 (a) . (b) IziiUX. 424 

[0 111] msmmm) mi6\t. *%s^®s5^ . 

So *. ■ ■ 

[0 1 1 3] 0 1 6 (a) izmirii^lz. h- 



0 OiPe%-y:if)ti^c=Ft:-b> K^Ji. ffiStciiJ 

gf^-fS^:€rffi*:St- SStSS 0 iiciff^fiiJ^tife 4^111 
®Ci3tffitt^itS5 0 2 (0 . 7r/2. tt, 37r/2) 

(^) Zit5iitf-A (@) s^fig-Ti^o/^tr-AZ^rjcgj 
tr--i.(i. *^l^u>X5 0 3 ^-ttk:^(t^tufe5tTD^ 

^AS^5 0 4Sil3®U^?^n^^^AS^.5 0 4CD0 . 
i^mm^lt. «'^L/>:;t5 0 3lc:j;o-C5fe7^>f 5 0 
.5cDitffiS3ft®5 0 5 aiCfiSU-CS^^tV^o tSffifa' " 
ttS 5 0 5 ai»*e»CDSIttf-A(i. SES^:::fel^t. 

n^-^A^^S 0 4l::j;f)[i]^^n/r i«[ll#f^li> « 
iau>;C5 0 30^tt41.lc:jifTUT. S«5 0 1l3:fe{t 
5ffl^ffiffi*SI^5 0 2 irKg^fSSIiffitzjf^fig^tLfclS 1 

7 (b) tc^-rs^tftsefts^s 0 eicxitf Sa fi^ : 

EI 17 (a) \Zmt^miH^5QSlZ^^m\H^ti 

mil (c) ii. ifc:-A;ar5gjif-AcD#* 
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